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$y_{k}$ $h_{k}$ $W_{k}$ $z_{k}$ $a_{k}$
2 $a_{k}$



















$H(z^{-1})= \sum h_{j}z^{-i}=1+\alpha z^{-1}$ (4)
$W(z^{-1})= \frac{1}{H(z^{-1})}=\frac{1}{1+\alpha z^{-1}}$ (5)
$z_{k}=y_{k}- \alpha y_{k-1}+\alpha^{2}y_{k-2}-\alpha^{3}y_{k-3}+\cdots=\sum_{j=0}^{\infty}w_{j}y_{k-j}$ (7)
$h_{-1}=\beta,$ $h=1+\alpha\beta,$ $h=\alpha(0<\alpha, \beta<1)$
$y_{k}=\alpha a_{k-1}+(1+\alpha\beta)a_{k}+\beta a_{k+1}$ (8)
$h_{k}$ $z$
$H(z^{-1})=(1+\alpha z^{-1})(1+\beta z)$ (9)









$a_{k}$ IID $a_{k}$ 3(1)
2 $(a_{k},a_{k+1})$ $\theta$ $a_{\acute{k}}$ $a_{k+1}’$
$\theta=0$ $a_{k}’$ $a_{\acute{k}+1}$ $a_{\acute{k}}$ $a_{\acute{k}+1}$
$a_{k}$ $a_{k+1}$ $a_{k}$ 3(2)



















$z_{k}$ $sign(z_{k})$ $a_{k}$ $sign(a_{k})$
$\gamma sign(z_{k})$









$\gamma$ $w_{p}$ 4 $a_{k}$
$E[y_{k-\ell}(a_{k}-\gamma sign(a_{k}))]=0$ (20)
$\gamma=\frac{E[a_{k}^{2}]}{E[|a_{k}|]}$ (21)
(1) Sign $(z_{k})$ Sign $(a_{k})$
(2)




(1) $a_{k}$ $(-1,1)$ IID
(2) $h_{t}=0.1,$ $h=-0.4,$ $h=1.0,$ $h_{3}=0.3,$ $h_{4}=-0.2$



















[ 2] $a_{k}$ super-Gauss IID
$w_{p}=w_{p}+\alpha y_{k-\ell}(z_{k}-sign(z_{k}))$
(22)
$\Vert w_{p}\Vertarrow\Vert w_{\ell}\Vert=$ const.
Benveniste [ ]
$E[(z_{k}-\gamma sign(z_{k}))^{2}]$ $a_{k}$ 4 1
[ ] $a_{k}$ (IID ) $Z_{k}$





$E[(|z_{k}|^{n}-\gamma)^{2}]$ $(n:$ $)$ (24)
$n=2$
$E[(z_{k}^{2}- \gamma)^{2}]arrow\min$ (25)
$w_{\ell}=w_{\ell}- \alpha y_{k-\ell}z_{k}(z_{k}^{2}-\gamma) (\gamma=\frac{E[|a_{k}|^{4}]}{E[|a_{k}|^{2}]})$ (26)
Godard Constant Modulus


















$H(z_{k})=-E[\log p(z_{k})]$ $arrow$ $\min$ (28)
[5] $Z_{k}$
Kullback-Leibler




[ ] $a_{k}$ IID ( ) IID
$\triangleright-$
$t_{k}$ $t_{k_{t}}=\pm 1,$ $t_{k}=0(k\neq k_{0})$ $a_{k}$ #
142
$Z_{k}$
$p(z_{k}, z_{k+\ell})=p(z_{k})p(z_{k+\ell}) (\ell\neq 0)$ (30)
$a_{k}$ sub-Gauss








$\{\begin{array}{ll}w_{\ell}=w_{\ell}-\alpha z_{k}^{2n-1}z_{k-\ell} (\ell\neq 0) (n=2,3, \cdots) w_{0}=w_{0}-\alpha(z_{k}^{2n}-r) (33)\end{array}$
$r=E[a_{k}^{2n}]$
super-Gauss









10 $a_{k}$ $y_{k^{\tau}}$ $Z_{k}$
Hk $W_{k}$ $a_{k}$ IID




$H_{k}=\{\begin{array}{lll}h_{k}^{(1,1)} \cdots h_{k}^{(1,n)}h_{k}^{(2.1)} \cdots h_{k}^{(2,n)}| |h_{k}^{(n,1)} h_{k}^{(n,n)}\end{array}\},$
$W_{k}=\{\begin{array}{lll}w_{k}^{(1,1)} w_{k}^{(1,n)}w_{k}^{(2,1)} \cdots w_{k}^{(2,n)}| |w_{k}^{(n,1)} \cdots w_{k}^{(n,n)}\end{array}\},$
$T_{k}=\{\begin{array}{lll}t_{k}^{(1,1)} .\cdot t_{k}^{(1,n)}t_{k}^{(2,l)} .\cdot t_{k}^{(2,n)}\vdots \vdots t_{k}^{(n,1)} \cdots t_{k}^{(n,n)}\end{array}\}$





[ ] $a_{k}$ IID (
) IID $T_{k}$





$\phi(x)=x^{2n-1}(n\geq 2)$ super-Gauss $\phi(x)=sign(x)$
2
1990




$C(z_{k}^{(i)})=E[(z_{k}^{(i)})^{4}]-3E[(z_{k}^{(i)})^{2}]^{2}$ ( ) (41)
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